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The aim of the paper is to demonstrate the existing state of environmental accounting as used in business and to discuss the shift of system application, focusing on the enterprises that have already implemented the environmental management systems. The paper summarizes the research outcomes of 2005, carried out by the Czech Environmental Management Centre and the Czech Environmental Information Agency. The research was targeted at the experience of companies with an implementation and operation of the environmental accounting system in the Czech Republic. The subject of the research was tracing and evaluating of environmental costs and benefi t of the system of environmental accounting for company management.
economic-environmental effi ciency, accounting, environmental costs Incorporation of the sustainable development principle into the company practice may signifi cantly promote the improvement in the fi eld of economicenvironmental effi ciency (eco-effi ciency). The concept of eco-effi ciency was, for the fi rst time, discussed in scientifi c literature in the beginning of 1990s. Awareness of this concept spread thanks to the organisation Business Council for Sustainable Development (BCSD) 1 , and a scientifi c publication presented on the summit in Rio in 1992. The basic idea of ecoeffi ciency was defi ned by BCSD (BCSD 1993): Eco-effi ciency may be achieved by supplying such products, goods and services which will be competitive, satisfy human needs and increase quality of life, with gradual reduce (mitigation) of environmental impacts and with consumption of resources within the framework of the whole life cycle which will be at least on the level of the estimated carrying capacity of the Earth.
Company strategy concentrating on signifi cant improvement of eco-effi ciency is designated as a winwin strategy -it means considerable improvement both of economic situation of the company, and of its environmental performance 2 (Walley and Whitehead 1994) . If a sound approach to the environment and improvements of economic performance belong among the aims of the company, then it is obvious that the management, as well as other interested parties, must have at their disposal information concerning the environmental aspects and impacts of the company activities, products and services on the environment, as well as their economic consequences (environmental costs and benefi ts). The above-mentioned information is provided by a system of environmental accounting.
In the latest years, various approaches to the conception of environmental accounting were gradually developed (for example : Gray 1993 , Schaltegger and Stinson 1994 , EPA 1995 , Gray et al. 1996 , Schaltegger et al. 1996 , Schaltegger and Burritt 2000 . The development of the systems of environmental accounting was infl uenced by many factors (see, for example: EPA 1995, Schaltegger et al. 1996, Schaltegger and Burritt 2000) . As the most important factors, especially the following ones can be considered:
1. Philosophy and tools used within the framework of environmental accounting may signifi cantly help in the development of the society, designated as sustainable development. The system enables to assess approach to the environment, and the environmental performance, and facilitates (mediates) communication in the fi eld of the environmental protection between managers and other interested parties. 2. The company management uses various information to support its decision-making processes. Certain managers rely especially on fi nancial information, others prefer non-fi nancial information. A number of managers works, within the framework of their decision-making, with both fi nancial and non-fi nancial information. The need of information relates very closely to the level of management. For example, the environmental management on the level of the company must fulfi l, especially, the following aims:
• identify possibilities of improvements of the environmental performance of the company; • set priorities of the individual environmental activities and measures;
• take into account environmental aspects within the framework of decision-making concerning the present company outputs (products and services), as well as within the framework of research and development of new products and services;
• ensure transparency of the company activities relating to the environment;
• identify information needs of important interested parties, obtain the requested information and enable access of the users to this information (i.e., ensure the process of environmental communication);
• set the system of environmental management in the company (on lower levels of organisation), and standards of the environmental protection. The management needs various types of information in order to fulfi l the above-mentioned aims, for example:
• information on material and energy fl ows and on inventories, information relating to the individual company processes and outputs, and information on their environmental aspects and impacts on the environment; • information on economic impacts of the company measures for protection of the environment, as well as information on economic consequences of damaging the environment;
• qualitative information on requirements (demands) of various interested parties, which ensue from infl uence of the company on the environment. Therefore, the diversity of information needs requires, on the one hand, that needs of both internal and external users are fi lled within the framework of the system of environmental accounting, and, on the other hand, that the system provides information both in monetary units and in physical units (i.e., both fi nancial and nonfi nancial information) so that this information serves to support decision-making processes. 3. The signifi cance of environmental accounting resides in interconnecting the economic fi eld with the fi eld of approach of the company to the environment. Its main interest is to increase awareness of the management on potential infl uence of environmental aspects of the company activities, products and services on economic performance of the company (these infl uences being either positive or negative). The environmental performance of the company (usually expressed in physical units) may, very signifi cantly, infl uence its economic performance (expressed in fi nancial indicators). The mutual relations may be depicted (recorded) for example by measuring the eco-effi ciency (Schaltegger and Sturm 1998). 4. The fact that the system of environmental accounting works with non-fi nancial information (i.e., with information expressed in physical units), is not a privilege of environmental accounting only. For example, according to C. Horngren and G. Foster, the conventional accounting system provides both fi nancial and non-fi nancial information, which helps to fulfi l the company aims (Horngren and Foster 1987) . It means that this conception of the accounting system existed before the development of the system of environmental accounting, and independently on it. The company management has always concentrated on improvement of material and energy effi ciency with the aim to improve economic results of the company. For example:
• the effi ciency of the production process is deduced from the indicator: input materials for a unit of the product; • knowledge of material and energy fl ows (information is in physical units) is a necessary precondition for determination of their money expression (in monetary units). Within the framework of the system of environmental accounting, information comprised in the conventional accounting is broadly used. 5. Environmental accounting is a very important source of information for the environmental management of the company. It provides information which forms a basis for fi nding places and activities which burden the environment and cause economic losses to the company, and for proposals of the measures resulting not only in improvement of the environmental performance of the company, but also in improvement of its economic results. It is a source of information supporting decisionmaking, for example, in the fi eld of a strategy for compliance with rules, regulations and standard in the environmental fi eld, in the fi eld of designing and projecting products and processes, investment decision-making, location of equipment, waste management, decision-making concerning products, risk management, evaluation of products, management of purchase activities, cost management, cost allocation etc.
Implementation of environmental accounting into the practice of Czech enterprises in the second half of the 1990s mainly consisted in the monitoring and evaluation of environmental costs. The need to carry out environmental costs management arose from an increase in fi nancial resources which the enterprises expend on environmental protection or in connection with environmental damage. In the enterprises in a number of industries, environmental costs have become a very signifi cant cost item and the enterprises start to pay increased attention to them. An integral part of decision-making processes in an enterprise there also become information on environmental aspects and impacts. Detailed and dynamic system of environmental cost data record-keeping and processing has been established in a number of enterprises. The enterprises particularly trace costs connected with waste management, costs resulting from non-compliance with the environmental protection regulations, and costs of purchased services relating to the environmental management systems. In the enterprises, information on environmental costs were largely not interconnected with information on material and energy fl ows (for example, with the data on exploitation of resources and on waste production in a broad sense -the amounts and types of emissions of pollutants to the air or amounts and composition of waste waters).
In the second half of the 1990s, a very important instrument of a change of the enterprise sector approach to the environment became the incorporation of these issues in the management activities -so-called environmental management systems (EMS) started to be implemented. The enterprises in the Czech Republic consider EMS not only a signifi cant instrument to mitigate the environmental impacts of their activities, but are also very well aware of effects in business area. The fact of being granted ISO 14001 certificate or the registration in EMAS programme extends the possibilities in the fi elds of export, public contracts and also business support. Right in connection with implementation of EMS, the enterprises have started to become aware of the fact that the environmental protection is related with expending of fi nancial resources. On the other hand, it is evident that waste disposal and environmental damage also bring about costs and are furthermore associated with negative reactions of the interested parties. Within the framework of implementation of EMS, activities having negative environmental effects as well as signifi cant environmental aspects and impacts of the enterprise operations, products and services are identifi ed. The enterprises, in addition to information on the environmental aspects and impacts of their operations, have gradually started to also make use of information on material and energy fl ows and the related costs.
The development in the fi eld of application of environmental accounting after 2000 is documented by research conducted by the University of Pardubice and by Brno University of Technology in 2002 (Fedorová et al. 2002, Hyršlová and Böhmová 2002) . In total 208 enterprises having EMS implemented were addressed. Filled-in questionnaires were received from 89 enterprises, i.e. rate of return of 43%. Four fi fths of the respondents considered information on the environmental costs to be benefi cial to the enterprise management, and 76% of the respondents individually monitored the environmental costs. It has resulted from the research that especially the costs connected with waste management, environmental pollution fees, environmental damage penalties and purchased services relating with EMS are usually considered the environmental costs in the enterprises. The research has shown that in the decision-making again only costs of waste disposal are taken into consideration, however, neither the purchase costs of material which proceeds to the waste fl ows, nor the costs of the processing of non-product output are taken into account. The research has shown that of signifi cance for the decision-making processes in the enterprise is also the monitoring of environmental costs in particular department (centre).
The aim of the paper is to demonstrate the existing state of environmental accounting as used in business and to discuss the shift of system application, focusing on the enterprises that have already implemented the EMS. . To acquire primary information, a questionnaire survey was conducted. In total 1265 organizations were addressed. These were mainly the enterprises which at the moment of research conducting had EMS implemented. Filled-in questionnaires were received from 224 enterprises (rate of return 18%), of which 222 organizations have EMS implemented. In the text below, basic results of research are summarized; the examined sample includes only enterprises with EMS implemented (in total 222 organizations were included in evaluation). In the examined sample, mostly large and medium-sized enterprises with annual turnover exceeding 100 mil. CZK are represented (see Fig. 1 ). Of the total number, the largest portion is accounted for by processing industry enterprises (52% of enterprises) and by civil engineering enterprises (25% of enterprises). Among the respondents, both top management members (55% of the respondents) and middle management members (34% of the respondents) were represented. With the aim to compare the differences in aspect of environmental accounting between enterprises of different size χ 2 goodness-of-fi t test was used.
BASIC RESULTS OF RESEARCH
The subject of research was fi rst to fi nd out whether the term environmental accounting is known in business practice. Only 56% of the respondents replied to have come across the term environmental accounting. The signifi cantly higher knowledge of this term was confi rmed by large enterprises (71% of the respondents of this category; see Appendix) and by middle management representatives. Business practice per-ceives environmental accounting especially as the management tool at all enterprise levels (87% of the respondents). Its subject of interest is information on the environmental aspects and impacts and their economic consequences. The next term which was paid attention to within the framework of research, is environmental costs. The research has confi rmed that the term environmental costs is better known in business practice in comparison with the term environmental accounting; 80% of the respondents have come across this term. In this case as well, the knowledge of the term was mostly confi rmed by large processing industry enterprises. 82% of the respondents include in environmental costs those cost items which are incurred by enterprise in connection with the requirements laid by environmental protection Acts (for example, costs relating to waste water treatment plant, costs of waste disposal, costs of environmental pollution fees). 52% of the respondents consider to be part of environmental costs also the costs expended voluntarily by enterprise on the environmental protection (for example, costs of implementation of EMS). Only 20% of the respondents stated that an integral part of environmental costs are also the costs expended by enterprise on purchase and processing of that part of materials which do not proceed into the products and leave enterprise in waste fl ows (for example, costs of production of rejects/wasters; material which is subsequently disposed of as waste). Aware of these costs are particularly processing industry enterprises (25% of the respondents in this category consider these costs an integral part of environmental costs) and also respondents belonging to top management members.
67% of the respondents have confi rmed that environmental costs in their enterprises are monitored and evaluated; 30% of the respondents individually pay attention to environmental costs, 37% of the examined enterprises then pay attention to these cost items within the framework of common cost analyses. On Fig. 2 , results of research in this fi eld with regard to enterprise size are summarized. It is evident that these cost items are paid more attention to with increasing enterprise size; which is confi rmed also by χ 2 goodness-of-fi t test (P < 0.001; Appendix). Environmental costs are monitored in 83% of large enterprises, of which in 47% these costs are monitored and evaluated individually. Environmental costs are particularly traced in the processing industry enterprises; 77% of the respondents from this industry have confi rmed to do so.
The enterprises pay attention particularly to those costs which they incur in connection with the requirements laid by environmental protection Acts (86% of the respondents) and costs which they voluntarily expend on the environmental protection (59% of the respondents). Only 22% of the respondents monitor and evaluate also the costs expended by enterprise on purchase and processing of that part of materials which do not proceed into the products and leave enterprise in waste fl ows (this largely applies to the representatives of the processing industry enterprises).
Environmental costs are mostly traced and evaluated for an enterprise as a whole (84% of the respondents) and in departmental channels (24% of the respondents). Small businesses trace the environmental costs for the business as a whole. Medium-sized and especially large enterprises pay signifi cantly higher attention to the monitoring of environmental costs in departmental (centres) channels. Indeed, 34% of the respondents from the category of large enterprises have confi rmed to do so (see Appendix). The monitoring of environmental costs in products and processes channels is paid only very small attention (even in the case of large enterprises).
Information acquired from the system of the tracing and evaluation of environmental costs is mostly used by company management to support the decisionmaking processes (97% of the respondents). However, information is also used within the framework of external reporting (25% of the respondents); the use for the purposes of external reporting is signifi cantly higher in small businesses (see Appendix).
Within the research, attention was also paid to fi nding out whether, in the respondents´ opinion, information on environmental costs are (or would be) benefi cial to company management (see Fig. 3 ). The research has defi nitely confi rmed that information on environmental costs are (or in the respondents´ opinion would be) benefi cial to company management (88% of the respondents). 73% of the respondents are aware of the signifi cance of such information for both economic and environmental company management. With the increasing enterprise size, also the importance of such information is rising. Such information is considered important particularly by the representatives of middle management (92% of the respondents belonging to middle management members pointed out the importance of information for enterprise management).
Under the current conditions, particularly decisionmaking on the future capacities is of large signifi cance for enterprises. In conducting the research, within the framework of decision-making on investments, attention was also paid to assessment of environmental aspects and impacts and their economic consequences (see Fig. 4 ). It has resulted from the research that for 82% of the respondents the environmental aspects and impacts and their economic consequences are taken into account in the decision-making processes relating to the future capacities. economic and environmental company management. This is the reason why environmental costs in Czech enterprises have been traced and evaluated. The businesses also pay attention to the waste and emission control costs and the costs occurring in relation to voluntary environmental protection (i.e. prevention and other environmental management costs). The number of enterprises that integrate material costs of nonproduct outputs into their decision-making processes is gradually growing; such trend can be seen mainly in processing industry. Environmental costs have been traced and evaluated mainly for the enterprise as a whole unit. About 25% of the respondents collect and use the information on environmental costs spent in the individual company divisions (centres). This is closely connected to the implementation of responsibility accounting models in large enterprises. Only marginal attention is paid to environmental costs monitoring in terms of products and processes. The current status in the fi eld of implementation of environmental accounting in the Czech Republic continues to be characterized by the fact that the tracing of environmental costs in enterprises is not largely understood to be part of integrated system of the monitoring and evaluation of material, energy and money fl ows. For the environmental accounting to be able to provide relevant information to support the decision-making processes in enterprise, it is necessary to pay particular attention to defi ning the environmental costs incurred and benefi ts gained by enterprise through its environmentally friendly approach. For some enterprises it is advisable to also dispose of information on where the environmental costs are incurred and what environmental costs are expended in connection with the particular outputs (products) and processes. With regard to worldwide activities in the fi eld of environmental protection and to efforts aimed at sustainable development of the society it is evident that enterprises increasingly consider their environmental approach an integral part of business strategy and for the investment projects make no difference between the "environmental" and the "other" ones. The issues of environmental protection are an integral part of all company processes. This means that every investment project must be assessed in a comprehensive way -all its costs and benefi ts, its effect on company performance and on environmental performance have to be taken into account. The quality of the decision-making processes can be enhanced particularly through the incorporation of all relevant cost and revenue items in the project evaluation and through the improvement of the procedures in allocating the environmental costs (it means through detailed information on the environmental costs relating to the particular products and processes). 
